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[57] ABSTRACT 

Methods and compositions for modeling the transcriptional 
responsiveness of an organism to a candidate drug involve 
(a) detecting reporter gene product signals from each of a 
plurality of different, separately isolated cells of: a . target 
organism, wherein each cell contains a recombinant con- 
struct comprising a reporter gene operauvely linked to a 
different endogenous transcriptional regulatory element of 
the target organism such that the transcriptional regulatory 
element regulates the expression of the reporter gene, and 
the sum of the cells comprises an ensemble of the transcrip- 
tional regulatory elements of the organism sufficient to 
model the transcriptional responsiveness of said organism to 
a. drug; (b) contacting each cell with a candidate drug; (c) 
detecting reporter gene product signals from each cell; (d) 
comparing reporter gene product signals from each ceil 
before and after contacting the cell with the candidate drug 
to obtain a drug response profile which provides a model of 
the u-anscriptional responsiveness of said organism to the 
candidate drug. 

8 Claims, No Drawings 
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METHODS FOR DRUG SCREENING 
BACKGROUND 



' - The field of the invention is phannaeeutioJ drus screen 
: ins. Pharmacy research and devdoprnm h alSE 
. billion dollar industry. Much of. these re Wc« ™- 
.-sumedineffomiofoc^^sped^ 
In addiDoivmany programs are aborted after^ETof 

fS. 3 ^ Cff0ns 10 ,imit side effecHrSS of 

. estate drugs. Accordingly, tools that can^brewX 
reward, and discovery phase of drug developmro are 
desirable. Several in vuro or cell culture-based rneuiods 
have b^. described for identifying com^Zs^Tl 
r parucular biological effect through the^tivation of a hnkJ 

methods for identifying substances which regulated sy£ 
thesis of an apolipoprotein; Evans et al. (1991) U S Pat Mn 
4,981.784 describes methods for identif^ ^ "a 
receptor and Farr et al. (1994) WO M/17208 IdScrite 
metiiods and luts utilizing- stress promoters to ££ 
toxiaty of a compound. "«cnnme 

In general, the principle that has been applied in the 
Misting phannaccutical industry for the discovery £ 
development of new lead compounds for drugs has beL^ne 
estabhshmen, of sensitive and reliable in vitro as^s £ 
purified enzymes, and then screening large numbers of 

enzyme activtv. The present invention exploits the 2, 
advances in genome science to provide for ihe rapid sS 
mg of large numbers of compounds against a systimic^t 
compnstng substantially all targets in a pathway or2 
«c. for rare compounds having the abUity S'3S2 
pratem of mtaest. The invention described herein, in effec? 
turns the drug discovery process inside oui This invention 
provides ^formation on the mechamsm of aSn of ev^ 
compound Oat affects cells, regardless of the tarceTto 
addition, the relative specificity of all lead comS k 
immediately established. compounds is 

SUMMARY OF THE INVENTION 
The invention provides methods and compositions fm 
esumating the physiological specificity of SS5Kr£ 
In general, the subject methods involve (a)detectinlreDortfr 
gene product Signals from each of a XJ^SS. 

ofsaid cdls contains a recombinant construct comprising a 
reporter gene opcratively linked to a different enS 
wnscnpuonal regulatory element (e.g. promoS^ofS 
£ n Tr SU< ? *« said transcriptional rcgula^v 
element regulates the expression of said reporteHen? 
wherein said plurality of cells comprises an ensemble tffe 
transcript,**! regulatory dementsTsaid "sm sum* 
««. to model the transcriptional .esponsiveWof *fd 
orgamsm tea drug; (b) contacting eachsaidce) witiTa 
caudate drug; (c) deleting reporter gene prodm signals 

product signals from each of said cells befonTand a£r 
comacting each of said cells with said candSe^ugT 
obtau, adrug response profile; wherein said drug respond 
profile provides an estunate of the physiological specE 
or biological interacuons of said candidate drug. 

DETAILED DESCRIPTION OF THE 
INVENTION 

The Genome Reporter Matrix. 

The invention provides methods and compositions for " 
estimating the physiological specificity ofTcSTdru^ 



10 v 



20 



45 



50 



55 



60 



by modeling Utt transcriptional, responses of the tared 
onanism with an ensemble of rcTYmJrTT^ 
which, are reguhoed J ^S^ 
ekments derived from the genori of thTSg^rgS 

..acollecuon of transcription regulatory genetic elcmcmsas il 
conveniently available for the^^^sTTaf ,n 

vSlv ™ blCS f Mly tho»sandsTn£ 

: response «^c™^Z£te^*°£ 
Generally a substantially comprehensive enXS£ 
transenpuon regulatory genetic elemeni, ft^T-.T'^ 

It is frequent] y convenient to use an m>c~,m 

reporter matrix derived from S 

?uch W at h, f er * uka ^ ot «. such as humans. Becausf 

fcnetion between yeast and hurT cT'rnost Syf 
bl °W c Pathwaytothe Ras onrogene' 

by mended transcription of the gene enSg thTffi 
receptor n yeast, Mevacor also inhibits HmSoA «X* 

SK^ST ** leVe ', 0f 8 k <> eatery 
ffXtf r?Spond ™ 80 analogous fashion to human ceils 
However yeast do not have a gene for the LDL^eceouw 
Instead, the same effect is measured by increased I tST' 
ERG 10 gene, which JS^SS^S, 
ih.olase an enzy mc also involved in sterol synthesk m>7 
U» regulatory response is conserved bei2Sw2 
h = even though the identity of the respi^s 

Advantages of the Genome Reponer Matrix as a 
Vehicle for Pharmaceutical Development 

The advantages of the subject methods over prior art 
^ig methods may be illustrated by examples. cTic£ 
the difference between an in vitro assay for HMG-CoA 
^se mhibuors as presently practiced" by dTp W 
ceuucal industry, and an assay for inhibitors of sterolbia- 

the former, mformanon is obtained only for those rare 

inhibits nearly £«£^^^™<™£ 
stnol biosymheuc pathway will, by lowering the level of 
mtraceUular suwls. induce the synthesis ofV«pwteV 
Thus, the reponer can detect a much broader ranw o7£££ 

Drugs often have side effects that are in pan due to the 
HMG-CoA reductase provides no information on thTTped- 
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,L mp0Und to «■»*«. a genome reporter matrix 
S S tCm " n ° f 0thcr genes i" »>* ^nome also 
affected by the compound, fa considering two different 

* * ° f u WhiCh ^ EROlOiepmer. iX 
compound^ affects the expression of 5 other reporters and a 
second compound affects the expression of 50 other report- 
ers. the first compound is, a priori, more likely to have fewer 
side effects. Because the identity of the reporters is knoZ 
or determinable, information on other affeTaedm^ 

^ ^nature of the side effect. S 
reporters can be used to test derivatives of the lead com- 
pound to determine which of the derivatives have grea£r 
specificity than the first compound. 8 

doeVnT^T 1 " 6 ' CO " Sider the ^ of a compound that 
does not affect the in vitro assay for HMG-CoA reductase 
nor induces the expression of the ERG 10 reporter. In the 
Wditiontd approach to drug discovery, a com^nd ,£ 

JEZi ^ 1 tCSlcd P^videsno useM 

information. However, a compound having anv sienifican 
effect on a biological process generallv has sornTcS 
quencc on gene expression. A genome reporter matrix can 
thus provide two different kinds of information for « 
compounds. In some cases, the identity of report gen^s 

SK.^ l ^ llm CVideDces to htw 

funcuons. For example, a compound that induces a cAMP 

dependent promoter in yeast may affect the activity ^hr 

Ras pathway. Even where the compound 

rl ° {a H a ? genCS d0 not e ^ence thTacUon S 
compound, the matrix provides a «,mprebensiv 5S2 
of the action of the compound that can be store?™" 
l fi S e L 0r 'r m ^ Ali ^ ofsuch ^^Ponse 
Si ^ ~ nUn T S,y inv «"'gated. much aTthe 
Spectral Compendiums of chemistry are continually refer 
enccd in the chemical arts. For example, if the database 

^^TST 1 x ^ exprcsaon of «« V S 

a paper s published reporting that the expression of gene Y 
is sensiuve to. for example, the inositol phosphate siraaHnl 
pathway, compound X is a candidate for moculX to 
mosttol phosphate signaling pathway. In effect the genome 
reponer matnx is an informational translator thai tak« 
'"1°™"™ °" a ; ene <to"*y "> a compound that nS 

Tins tool should dramatically shorten the research and 
Discovery phase of drug development, and effectived leveT 
age the value of the publicly available research portfolio on 
ail genes. 

fa many cases, a drug of interest would work on protein 
argets whose impact on gene expression would not be 
known a pnon. The genome reponer matrix can nev£h* 
tess be used to esumate which genes would be induced or 
™S by ?t In ° nC enibodimem. a dommanT 
mutant form of the gene encoding a drug-targeted mott^Tc 
mtroduced into all the strains of me genom7rS rSrix 

£ t, effCC L 0f ^ d0niinam ™ ^h inSeTwTth 
^cgene produa's normal function, evaluated for each 

taSSJft* g r UC l aS " y inf0nns ™ whic h genes would 
£ ^ a drug that has a similar mechanism of action 

In many cases, the drug itself could be used to obtain^' 
same information. However, even if the drug itself were no! 
available, genetics can be used to pfiES? 
^profile wou.d be in the geS^ r^ui 

dlm? n ^,^ " 8 gCTeS - lnSteadl * e 8 enetic control with the 
dwmnant mutant sons the genome into those genes Z 
respond and those that do not Hence, if drugs thai disrunTa 
f u r^ lar ^ were desired. domirL 
such funeuon introduced into the genome reporter matrix 
reveal what response profile to expect for such an agenT 
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For examp e. taxol a recent advance in potential breast 
cancer therapies, has been shown to interferV with tS 

b^toslcele^dements.Hence.adominan,mmanS 
of tububn proves a response profile informative for S 

S^ST^ WA Similar modes ° f aaion to S 
SpeoficaJly a dominant mutant form of tubulin is intro- 
d^d into all the sulfas of me genome reponer matrix ^ 

fa addition, the genome reponer matrix can be used to 
genetically create or model various disease states fa thS 

n^ffST T ******* in ** Sm* 
togeted. For example, the spedfic response profile of tran" 
formmg mutant Ras2«"» identifies Ras2~»» 

Here the matrix in which each unit 
«!L.h. " «scd to screen for compounds that 

SSJ reSP ° nSC Pn,file l ° ^ ° f 1,16 backing the 

taJSf ^ " an,p i eS 816 direcled » ^ development of 
oeTJfn^""- ***** ~Ponse profiles can often 
be obtamed m nonhuman reponer matrices. Hence, for 

funeu^nfT 8 86085 ^ yeast h0 ™'^. eveTtf £ 
™ ^^Jf 6 " .«o« known, a dominant form of 2 
fd^i^ U " r0duced ,nt0 3 yeast-based reporter matrix to 
£2 dlscase slate ^fic pathways foTurgeting. F« 

Ra^nro'v^ C /H mat,iX C ° mprisin8 ^^s' mutant 
Kas2 provides a discovery vehicle for pathways specific 
to the human analog, the oncogene Rasa-" 1 . 

Application of Novel Combinatorial Chemistries 
with the Genome Reporter Matrix. 
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Among the most important advances in drug development 
liblJf n i 8dVanCe$ in """"^al synth esis of cteS 
Atones In conventional drug screening with purified 
««yme targets, combinatorial chemistries can often help 
create new denvauves of a lead compound that will al£ 

ate Itn^H CMymC bm ^ Some and desir 

able propeny. However, conventional methods would fail to 
recogmze a molecule having a substantially divergent sped 

raognizmg new specificities in combinatorial libraries. Sp£ 
cfically. pools of new compounds are tested as mixtnms 
across the matrix. If the pool has any new ac\iWty ™ 
present in the original lead compound, newTen« m 
affected among the reporters. The identity of S 
povides a guide to the targe, of the new compound, 
J™ 6 ' me "-at", offers an added bonus that compensates 
clan? WeaJ ^ SS in mosl cheraic al synmesesTpe! 
«fieally. most syntheses produce the desired product in 
greatest abundance and a collection of other related^oduc^ 
as contaminants due to side reactions in the synmesiT 
J^T^ S ° lmi0n 10 eontaminams is to purify away 
from them. However, the genome reponer nuuriTexplofu 
the presence of these contaminants. Syntheses can be 
adjusted to make mem less specific with a gVeaTLnWf 
anv^ 0 ",? ^ ^^"ants to dSSSe S 
ceS ,n ,* e, °^i yn ^ Sb ^ to "P~»onof^ 

" ^ " 8 COm P° nenl <* «»* mixture^S, 
die desired acuvity on a particular reponer. that reponer can 
be used to assay purification of the desired component from 

surv^^K '"f ^ reponer rauri » allowT^ocS 
survey of die : effect on single genes to compensate foTthe 
tmpunty of the mixture being tested. 8 
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Isoprcnoids are a specially anracti ve class for ,h* „~ 
reporter matrix. In nature iscS&^ Z the u genome 
signaling molecule, hop^S^t^S^T 
carbon compound isoprene whichis five 
^ cholestero, «o^t t'^t^Sv 
of the most famous fragrances memem* ^ T T- , • 
cally active c^pound^afSC ^SS" 
noids. which plants use defensivelv aeZT ff ^ q ^ lCrpe " 
£ereare roughly , 0.000 SSSSSSSSS^ 

likely to include sLe^f^ ^^f 65 ' ^ ™ 
molecules. 1,651 membran = permeant 

willS 5° SSeSS chara ««iaic thai lends itself 

well to drug discovery through the genome report m«£ 
Pare .soprenoid compounds can be chemicX^Z^ 
create a wtde mature of different compound quSTand 

as a wild-type gene can be SSSr 
mutants. For example, vitamin* ^ STfS^S"^ 
produced by ultraviolet irradiation of to isl^l""* U 
known as ergosterol. New tkS^13^ anu ^ 
are generated and analyzed wirt aT^L Is opre»oids 
follow, first a pure is^SmSS To 

isoprenoid (e.g. bmonenc) is chemicallv ah^T.,? ™ 
mixture of different compouuds^&S SSL" 
across the matrix. If any new resnon,,. JZll then tested 
the mixture has new bioloS? a^ s ~ ri «T^- Aen 
the identity of the *pJE%£ ZS^T 

pother muuble ^2LT3£!Z 
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for decades. 1. is rateSnle J ^T"^ ""W 
bacteria in a snot tT™ . , ^ 8 con >Pound that tails 
inhibition screons^ave maviJ' Unfo ™ely. growth 
pound dive^HowlveTmt ^ ^ lead 
bacu^alphysioloev a^ ^. J mUCh C0 ">Plcxity to 

compounds that do not ! 1 Mena ' evcn for 

Consider for eMnSeXSS? ^ ^ ceU - 
and persist th«^ g ^ t J^l u, ^«he urethra 
ments known as timhk. a d ff oraUon of surface attach- 

is shon-lived^^l^ 2 ^ urine stream 

the ^oT^^)?^?™ «- ld "ode 

stepfln ^ft^ *"» * ^ te > 

Application of Human Cell Based Genome 

Reporter Matrices. 
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Applications of the Genome Reporter Matrix in 
Anubiotic and Antifungal Discovery^ 
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the problem of finding ptmSSS^, "«ls has been 
are specific to the fungus J^* ' D fun «' *« « 

C^^Ca^i^^ 

SS? J™ ^ ^ 11121 d ° « ^ SacdSy« £e 
^ " P "* m °l«ule that eS " 

pathogen may have ^^UiSn^yZ * 

mmim 

enzyme i„ other onjanisms, wS hat nTen^ ^ 
fencing the reporter genes affected sp^fic^ 



protection A marnr fko» J \ ^ s some measure of 
Use of the Genome Reporter Matrix. 
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a^gtnSKS^^ ° fsaid °™ to 
t e cssentiallv all rt f ^ SC] ecied regulatory elements, 

scripUon regulaiory reei™ nf\£ . 8 ^-acting iran- 
also be evaEVo^J^ ""^ ■*■*«■ «« 
matrix is consmi ^^ m ontr f 3,nen:p0ner 

are preferably constructed in SiSffiR^ ^° nS 
type to allow the introduction of doS, • maUng 
mating, though haploid m^£SiS!SSS^ 
sensiuve reporters for certain fanctoS ^Thf £2™ eutarty 
conveniently arrayed onto a ni«£Se toti?^* 7 
separating distinct fusions into Jfi dSL ,^ 
numeric X-Y coordinates, where each ^eU £1* 
unit) confines a cell or colony of celhtaZl i 35 8 
a reponer gene operative.?^, fSllTSSf 
uond promoter. Permanent collecu 0 „ of S £££ 
readily maintained at -80° C and em«« «r .17 P « 
can be made and prooaTaLJ I hvTJ 7? ^ S eoUee *» 
be auton^ed'&SXt^" ^ "* 
The methods involve deteoine a tpt««*m. 

properties, panicularifontic^ ^ ^magoeuc 

which are to itSS'Sf £ T? 
^s. etc. Espies ittarSj 

libraries by the ability oTL^tTo^Z^^ 
whose expression increases or decreases b™^ E u 
relative growth on medium c«£S * measunn 8 
without the compourSrtenTst^L^ 56 With or 
optical, radiative etT^e Ekanuc detectors for 
eg-amor^X^ mM,h ' 
automated EUSA reaS C deteC ' 0rs> similarM > 

may also be monitor^ SSSJS^fil ^ 

reporter output signal matrix dau «n,^^7? . 8enome 
output signal ^\^S^^T^ SOaasin ^ ach 
microdter plate well andTsSus J^f "^P 0 "^ 
mation is indexed ag^rT^^? 8 ' ^ Mot - 
response profiles ihaare^SEL" ^ refcrcncc 
each ^nerto any ^JB^SC^Tff 

15 loosely to refer to agerTwhS J^^ 8 
some units, an ^^^^ 
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others). The response profile reflects the . 
uonal adjustments to maintain taS£. ^ ^' s p transcn P- 
of the drug While a wirir v ~." , 10 presence 

response profilesTe^ " e ££T' CC ^ , - V rclcvant 
tional changes whirt^ j,^ 0 " 5 mon,,or 

Afi^ ^*wining we first compound of interest 

XnM tan ai SmSftSL^f^"' 

Probes ?o form fi2n p£T^2?* 7* ° f ^ 
uonal responsiveness of the muni ™ ?,^T the J ranscn P- 
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srsr * -*! Mst ss- 

strutted fbraV«M^i mutau «»« to be con- 

premature termination cwte^n " !° mu ^ Uon - 
function most nonJLZ^ ^ ^ 

protein fragment Maty o *X ^ u lIUnCatcd 

in a upn mutant, n^y^Z^™ fhenoiypes. Thus 
mutations (see, cTiZT ^" behave 85 domifl ani 
Biology. I2:2?6^77) * * U992) Mo,ee - Cell 

The resultant daia idenn'fv 0 * n *r;~ 
These data are soned by ^P 00 ^ Panics, 
mine the spedfirirv of 8 rcs P°nse to deter- 

proportionally to the spedfidty^f T ^ Slgnak 

ers. The weighting matrix isreS J? J ? >nes ? ondll >S report- 
rating data film " A ^"P*" 

be analyzed by ZS^t^SZ 2T ° 
files with response profiles toi^nvl ^ - . responsc "">• 
comparison ^aly^S^^^ « Such 
report of the matches* to^ retrench f ,ndMed 

profiles, ranked according ^. ^. chemicaJ ""Ponse 

response profile identifies a stimulus wi'Si ,he 
one of Ae known compourub uL JhSh ST^" 88 
profile database is builLtf the «^f. f> 6 res P onsc 
ceDs in the mart, su^aS TJ'I faK * " 8 T of <° 
new compound is a candid^ for a f om P? uad ' the 
spedfidty than the refere^mLLT , ^ 
reporters responding Sly T^ jf ^ 
havealowwdehtedr«3. ^ . reference chemical 
concluded to^f ofgreSoeS^,^ C ° mp0und is 
"goners rtsp^^^LT^^^^ if the 
have a high wdghted respSe S^teT* C ° mp0Und 
concluded to be active do^ZT' ^ WW rorn P°und is 
the output overlap "J* Same P^^^y. If 

ence compoulKv^ X E\ kn0Wn . refc 
evaluation with the wdshiZ ™ . y 8 qualitative 

-que reponT tS^^SKJ T** ** 
agamst the regulation taH« thcD ^ 

deduce the caoE^H 10 
dther overlap or mucffi^iS ^ pT0fiJe *>« *» 
database is ma^ to ^ * CT ^ 

profile may hTaddeTto terefS' 0n ■** 
profiles. reference chemical response 

Profiles, the tareet sene m a ™ ^ ,wo response 

presumptive ^ oKchl m ?cSrcie Palh 7 y * te 
profile is a subset of a op„77™ " lhe chenuc a] response • 

^ drug is Sssrr^- ^ of « 
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and defines an orjto pS y ^ * "° Vel 

While described in terms of cell? mm—- • 
under the transcripnonalcontrol SLS"™* ' Cp0nm 
regions, there are anZnrfl^TT* 
invention. For example <£h uZ, ° f pncndn « ^ 
matrix reporting on Bene f 8 genomc ^ncr 

corresponding differenl «S? L "ybndizmg with a 
each urn, 0 f naiS^oS^ ^^vely. 
might confine ace? E fi °" DNA -P rotein interaction 
gene operatively joinS^a uSLST" ° f 3 Kpma 
binding site and V sccoS ^^on factor 

gene, i.e. a one-dirncnsio^ ^ onThl 3 ? Smwnu ^ 
Alternatively, cachmKffnS? ytad SyStan nuurix - 
Protdn interactioi^g ° n P-^- 

construa of a reporter eene f a first 

ascription faESS! STTSffii 1 ^ 
encoding a transcriminn =1 • Cond "ybnd construct 
fereru cln^S *^™ ^ t0 8 

encoding a DnES&HS*? ^ 3 ^ 
consututiot^jy «Sed ^ ,0 yet 8 

hybrid system ma^T 8 ' ^ " tW<Mimension8 ' two- 
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EXAMPLES 
1. Transcriptional promoter-reporter gene matrix 

b4nS ^'-erol 
by cell growth and WabiUtv^l^ n " ,CX1C (as 
the rep£er cells ZESSSStSX °° 

ug/ml To DroH.irp a "^r 7 ™* 1 b y «nal diluuon to be 25 

of* 

containins 25 up/mi m^w i JUU uI culture medium 

aliquot onL^^f Z m&2% ^ 0lsom ^ 
each weU allow^oTa JZi^T ^ iS ^ 10 
The cells are incubaed ^ a PP ro »matdy 1:100. 

-e average repo^r^S S^TolS ° f 

dase nSJafi^ ali ° W of 

Bomirn " 0mPU, Sign31 ^ ^ structure 
cor^CSle"^ are 
Rad) and S^t L^rAs'Snr^ ^ B '°- 
the value of the iwhWdual calkin 1 ^ F " )m ^ fi" 6 - 

2* ethanol solu^n^e referent ' CPOnCr ^ 10 8 
subtracted The difwL. refcr ence response profile is 

response proSe tS/ "^l!* ,0 ^ ^"lio 
ubkV indeW by the ^ ""^ m 1,16 ""P"^ to a 
For examp,? £ STSSj? C3ch «" 10 ^ «hJbitor. 

Sig^ Mr Sbl/^ M3 ^ d - ~ 
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A physical matrix is constructed as describe above except 
the mevinolin is replaced with an unknown test compound 
The resultant response profile is compared to the response 
profiles of a library of known bi cacti ve compounds and 
analyzed as described above. For example, if the test com- 
pound output profile shows both acetoacetyl-CoA thiolase 
and squalene synthase gene induced, then the output profile 
matches that expected of an inhibitor of cholesterol synthe- 
sis. If the response profile has fewer other cells affected than 
the response profile to mevinolin, the unknown compound is 
a candidate for greater specificiry. If the response profile of 
the new chemical affects fewer other reporters than the 
response profile to mevinolin, and if the other reporters 
affected by mevinolin have a lower weighted value, then the 
compound is a candidate for greater specificity. If the 
response profile has more different cells affected than the 
response profile to mevinolin, then the compound is a 
candidate for less specificity. In the case where mixtures of 
compounds are tested, the highest weighted responses are 
evaluated to determine whether they can be deconvolved 
into the response profile of two different compounds, or of 
two different genetic response profiles. 

2. Reporter transcripi-oligonucleotide hybridization probe 
matrix: Construction of stimulated physical matrix and 
generation of an output signal matrix data structure. 

Unlabeled oligonucleotide hybridization probes comple- 
mentary to the mRNA transcript of each yeast gene are 
arrayed on a silicon substrate etched by standard techniques 
(e g. Fodor et al. (1991) Science 252, 767). The probes are 
of length and sequence to ensure specificity for the corre- 
sponding yeast gene, typically about 24-240 nucleotides in 
length. 

A confluent HeLa cell culture is treated with 15 ug/ml 
mevinolin in 2% ethanol for 4 hours while maintained in a 
humidified 5% C0 2 atmosphere at 37° C Messenger RNA 
is extracted, reverse transcribed and fluorophore-labeled 
according to standard methods (Sambrook ct al.. Molecular 
Clorung, 3rd ed). The resultant cDNA is hybridized to the 
array of probes, the array is washed free of unhybridized 
labeled cDNA, the hybridizauon signal at each unit of the 
array quantified using a confocal microscope scanner 
(instruments by Molecular Devices and Affymetrix), and the 
resultant matrix response data stored in digital form. 
3. Two-dimensional two-hybrid matrix 
A) Construction of stimulated physical matrix. 
The two-dimensional two-hybrid (sec, e.g. Chien el al 
(1991) PNAS, 88. 9578)matrix is designed to screen for 
compounds that specifically affect the interaction of two 
proteins, e.g. the interaction of a human signal transducer 
and activator of transcription (STAT) with an intcrlcukin 
receptor. Two hybrid fusions are generated by standard 
methods: each strain contains a portion of the targeted 
human STAT gene, fused to a ponion of a yeast or bacterial 
gene encoding a DNA binding domain (e.g. GAU1-147) 
The DNA sequence recognized by that DNA binding domain 
(e.g. UAS C ) is inserted in place of the enhancer sequence 5' 
to the selected reporter (e.g. lacZ). The strain also contains 
another fusion consisting of an intracellular ponion of the 
targeted receptor gene whose protein product interacts with 
the STAT This receptor gene is fused with a gene fragment 
^^ng^^^^anseripuonal activation domain (e.g. 

B) Generation of signal matrix data structure. 

Both the turbidity and the galactosidase are read on 
commercial microliter plate readers (BioRad) and the data 
captured as an ASCII file. 

Q Comparison of signal matrix data structure with data- 
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Data are analyzed for those compounds thai block the 
interaction of the two human proteins bv reducing the signal 
produced from the reporter in the various strains containing 
pairs of human proteins. The output is processed to identify 
compounds with a large impact on a reporter whose expres- 
sion is dependent on a single pair of interacting human 
proteins. An inverted weighting matrix is used to evaluate 
these data as preferred compounds do not affect even the 
least specific reporters in the matrix. 

All publications and patent applications cited in this 
specification are herein incorporated by reference as if each 
individual publication or patent application were specifically 
and individually indicated to be incorporated bv reference 
Although the foregoing invention has been described in 
some detail by way of illustration and example for purposes 
of clanty of understanding, it will be readilv apparent to 
those of ordinary skill in the art in light of the teachings of 
this invenuon that certain changes and modifications mav be 
made thereto without departing from the spirit or scope of 
the appended claims. 
What is claimed is: 

1. A method for modeling of the transcriptional respon- 
siveness of an organism to a candidate drug which has an 
effect on gene transcription in cells of said organism, com- 
25 pnsing steps: 

(a) detecting reporter gene product signals from each of a 
plurality of differeni, separately isolated cells of a target 
organism, wherein each of said cells contains a recom- 
binant construct comprising a reporter gene operatively 
linked to a different endogenous transcriptional regu- 
latory element of said target organism such that said 
transcriptional regulatory element regulates the expres- 
sion of said reporter gene, wherein said plurality of 
cells comprises an ensemble of the transcriptional 
regulatory elements of- said organism sufficient to 
model the transcriptional responsiveness of said organ- 
ism to a drug; 

(b) contacting each of said cells with a candidate drug 
under conditions wherein said cells maintain homeo- 
stasis; 

(c) detecting reporter gene product signals from each of 
said cells; 

(d) comparing said reporter gene product signals from 
each of said cells before and after contacting each of 
said cells with said candidate drug to obtain a drug 
response profile; 

wherein said drug response profile provides a model of 
the transcriptional responsiveness of said organism to 
said candidate drug. 

2. A method according to claim 1. said ensemble com- 
prising a majority of all different transcriptional regulatory 
elements of said organism. 

3. A method according to claim 1, said drug being a 
candidate human therapeutic. 

4. A method according to claim 1, wherein said cells are 
yeast cells. 

5. A method according to claim 1, wherein said cells are 
bacterial cells. 

6. A method according to claim 1, wherein said cells are 
human cells. " 

7. A method according to claim 1, wherein the reporter 
gene is the lacZ gene, the suc2 gene, or a gene encoding a 
green fluorescent protein. 

8. A method according to claim 1, wherein said cells are 
eukaryotic cells. 
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